Experimental rhinovirus infection increases human tissue kallikrein activation in allergic subjects.
Rhinovirus infection is a major cause of asthma exacerbations. While rhinovirus infection is known to generate kinins in the upper respiratory track, little is known about the effect of rhinovirus on kinin generation in the lower airway. We previously identified human tissue kallikrein (hTK) as the principal lung kininogenase during allergic airway inflammation. In this report we investigate the effect of experimental rhinovirus infection on hTK activity in the airways of atopic subjects with and without asthma. Eight atopic subjects, 4 with asthma, underwent bronchoscopy with lavage. At least 1 month later, subjects were inoculated with rhinovirus, then underwent repeat bronchoscopy with lavage 4 and 18 days later. hTK mRNA was measured in nasal scrape samples by quantitative real-time PCR. hTK activity (chromogenic substrate assay) and IL-8 levels (ELISA) were assessed in the bronchoalveolar lavage fluid. At day 4 after rhinovirus inoculation, nasal hTK mRNA was modestly increased in both the rhinitis (1.7-fold) and asthmatic (2.1-fold) groups. A doubling or greater increase in hTK activity after rhinovirus infection was observed in all 4 asthmatic subjects (mean 19-fold increase) but only in 1 of 4 atopic subjects without asthma (mean 2-fold increase). Rhinovirus infection also increased the IL-8 protein level in bronchoalveolar lavage fluid, which correlated with hTK activity (R = 0.82). Experimental rhinovirus infection in allergic asthmatic subjects is accompanied by increased lower airway hTK activation, which parallels the appearance of IL-8. Rhinovirus-induced hTK activation may contribute to airway inflammation and asthmatic exacerbations.